Background-The geographical distribution of tuberculosis in England and Wales and changes since 1983 were examined using data from the 1988 and 1993 national surveys of tuberculosis notifications. Methods-Notification rates for England and Wales in 1988 and 1993 were calculated for geographical areas using OYce for National Statistics (ONS) mid year population estimates. Those for the standard regions and the Greater London boroughs were calculated for the main ethnic groups. Those for the counties and local authorities were calculated for all ethnic groups combined. These were compared using data from the 1983 national survey as a baseline. 
The decline in tuberculosis notification rates in Britain 1 and many other industrialised countries ceased in the mid to late 1980s, and in some countries small increases then followed. Tuberculosis occurring in people born in or originating from parts of the world with high rates of tuberculosis has been identified as the major contributor to these changes. Within individual countries there are variations in tuberculosis rates in diVerent geographical areas, such as those previously described for England and Wales. 2 3 Considerable variation also exists in the geographical distribution of the population subgroups at high risk of tuberculosis. Consistent with the recent overall notification rates, 1 the number of cases in the 1988 4 and 1993 5 surveys increased. The proportion of tuberculosis notifications from ethnic minority groups is continuing to increase in England and Wales, being 45% in 1983, 6 47% in 1988, 4 and 56% in 1993. 5 In view of the recent changes in tuberculosis notification rates overall, and since the last reported geographical analysis was based on data from the 1983 National Tuberculosis Notification Survey, 3 it is timely to examine the current geographical distribution and changes over time using the data from the more recent national surveys during 1988 4 and 1993. 5 The standardised rates of tuberculosis for both the 1988 and 1993 surveys have been calculated and, using 1983 as the baseline, 6 the changes in the rates since 1983 in the geographical subdivisions of England and Wales have been examined.
Methods
Details of the survey methods have already been reported. 4 5 During the six month survey periods the survey team was sent a copy of all notification forms received by the Medical OYcers of Environmental Health (MOEH) in 1988, and from Consultants in Communicable Disease Control (CCDC) in 1993 for the 403 local authorities in England and Wales. These were checked against lists received from the OYce of Population Censuses and Surveys (OPCS) which gave details of age, sex, and type of disease of the notified cases to confirm that information on all notifications during the survey had been received. In addition, a special form was completed for each patient notified by the clinician in all of the surveys, which included results of age, sex, ethnic origin, country of birth, and bacteriological and histological results. The classification of ethnic origin was similar to that used in previous surveys. 2 7 Patients were classified by the notifying physician as being of White, Indian, Pakistani, Bangladeshi, Black Caribbean (West Indian), Black African, Arab, Chinese, other (including mixed), or unknown ethnic origin. In the analysis of this report the Indian, Pakistani and Bangladeshi ethnic groups have been combined as the Indian Subcontinent (ISC) ethnic group, and all other non-white ethnic groups have been combined as "other" ethnic groups. Due to seasonal variations in the number of reported notifications, the annual number of cases have been estimated by multiplying the numbers from the two six month surveys by an appropriate scaling factor (1.953 in 1983 6 ; 1.9348 in 1988 4 ; 1.8864 in 1993 5 ). As with previous geographical analyses, 2 3 all notified cases include those with a previous history of tuberculosis.
DENOMINATORS
For local government purposes in 1983-93 England was divided into eight standard regions which were further subdivided into 46 counties; seven of the latter were largely urban and were designated metropolitan counties. Wales was divided into eight counties. The 54 counties were further divided into 403 local authority areas of which 33 were in Greater London. The population estimates for 1983, 1988, and 1993 were taken from the appropriate mid year estimates of the OYce for National Statistics (ONS, formerly OPCS). In this report individuals for whom the place of birth or date of entry into the UK was not obtained have been distributed proportionally amongst those for whom it was known. Population data were available to calculate notification rates for the main ethnic groups for the regions of England and Wales, and for the 33 boroughs of Greater London. However, population data by ethnic group were not available for the counties and local authorities, Number of non-white non-ISC patients with infectious respiratory tuberculosis per 100 000 of the white population B Notification rate per 100 000 of the white population and therefore rates for these areas could only be calculated for all ethnic groups combined.
Results

SURVEY POPULATIONS
Of the 2748 notifications during the 1988 survey period, 340 were excluded. 4 There remained 2408 newly notified patients, of whom 245 had had previous treatment for tuberculosis (the corresponding figures for 1983 were 3302 and 300, respectively); 54% were of white origin, 38% of ISC origin, and 8% of "other" ethnic groups. During the 1993 survey period there were 3298 notifications of which 592 were excluded. 5 The main reasons for exclusions were inappropriate notifications (chemoprophylaxis) and denotification (nontuberculous mycobacteria and other diseases). There remained 2706 newly notified patients, of whom 248 had had previous treatment for tuberculosis 44% were of white origin, 41% were of ISC origin, and 14% of "other" ethnic groups.
The data are presented for all types of disease combined, although there were diVerences in the disease characteristics between the ethnic groups.
STANDARD REGIONS OF ENGLAND Table 1 shows the estimated annual notification rates per 100 000 for 1988 and 1993, respectively, for all ethnic groups combined and the main ethnic groups for the standard regions with Greater London shown separately from the rest of the South East. There were wide regional variations with low rates in Anglia, South West, and the South East (excluding Greater London), and the highest rates in Greater London in both years. The rates for the white ethnic group varied from 3.0 to 8.8 per 100 000 in 1988, with a wider range from 2.5 to 10.4 per 100 000 in 1993. Increases in the notification rate for the white population between 1988 and 1993 were seen In 1988 the possibility of an association between the overall rates of tuberculosis in the white population in the 33 London boroughs and the number of infectious tuberculosis cases in the ISC population in the same boroughs was examined but no association was found (Spearman's correlation coeYcient 0.06). The same analysis was repeated in 1993 and again no evidence of an association was apparent (Spearman's correlation coeYcient 0.45).
In the light of the increasing proportion of cases occurring in the non-white non-ISC group in 1993, an analysis was carried out using the number of cases of infectious tuberculosis in this group and the rates in the white population of the London boroughs ( fig  1) . No association was apparent in 1988 (Spearman's correlation coeYcient 0.35) but the possibility of an association was apparent in 1993 (Spearman's correlation coeYcient 0.69).
LOCAL AUTHORITY AREAS
The rates for those local authority areas outside Greater London with 15 or more cases and rates of 15 per 100 000 or more are presented in table 3. The number of such areas increased from 18 in 1988 to 21 in 1993. Of the 18 areas in 1988, 10 showed increases in 1993 and eight showed decreases-three of which (Stoke-onTrent, Sandwell and Newcastle) had fallen below 15 per 100 000 by 1993. Liverpool, Reading, Oldham, and Middlesborough all had In both 1988 and 1993 there were considerable diVerences in the notification rates for the population of the ISC ethnic group between those born in the UK and those born abroad, with much higher rates for those recently arrived in the UK than for those who had been resident in the country for more than five years. 4 5 Table 6 shows the notification rates in those born and those not born in the UK and the time since first entry for those regions with more than 25 notifications in the Indian or Pakistani and Bangladeshi ethnic groups. The overall rates generally decreased between the surveys in the Indian group but generally increased in the Pakistani and Bangladeshi group.
Although the rates amongst those born in the UK are relatively low, they are increasing in some areas-for example, the rates have more than doubled among the Indian group between the surveys in Greater London and for the Pakistani and Bangladeshi group in the North West.
The highest rates are seen in recent immigrants into the UK among whom the rates have generally increased between 1988 and 1993, especially within the Pakistani and Bangladeshi group. As most of these rates are essentially based on low numbers, changes in any group within one region should be interpreted with caution.
Discussion
The marked variation in tuberculosis notification rates in diVerent parts of England and Wales reported in previous surveys 3 7 was also seen in both 1988 and 1993, and in some respects has become more pronounced. The 1988 survey 4 took place shortly after the nadir of notifications in 1987 6 and that of 1993 5 after the increase in notifications seen between 1987 and 1990 had levelled oV. Analysis by region shows that the rate of tuberculosis declined in all regions between 1983 and 1988, but that whilst the decline continued in most regions in 
